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(54) MULTILAYER CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multilayer circuit board 



in which the via hole for signal line is stabilized by substantially 
matching the characteristic impedance of a transmission line 
comprising the via hole for signal line and a vertical ground 
conductor substantially parallel with the via hole with the 
characteristic impedance of the signal line. 

SOLUTION: Signal lines 103 are formed on the opposite sides of 
a board 106 comprising a prepreg. The signal lines 103 are 
interconnected through a via hole 101 made through the board 
106. A vertical ground conductor 102 comprises a planar 
vertical conductor of width (w). The planar ground conductors 

102 are arranged in parallel at an interval (d) while facing the via 
hole 101 for signal line. The characteristic impedance of the via 
hole 101 for signal line is matched with that of the signal line 

103 by adjusting the interval (d) between the via hole 101 for 
signal line and the planar ground conductor 102 and the width 
(w) of the planar ground conductor 102. 




LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2000 Japanese Patent Office 



http://www1 .ipdl jpo.gojp/PAl /result/detai l/main/ wAAAa22500DA41 1 1 5037 1 P1 .htm 



2001/06/04 



1 1 — 1 5 O 3 7 1 

a9)H*BH«HFJ? (J P) (12) ^ gfl 1^ ^ ^ (A) ai>**fBra»* 

#^^zil- 150371 

(43)^gge ¥j£ll*£(1999) 6 £ 2 B 



(so intci. 6 mmm^ f i 

H O 5 K 3/46 H 0 5 K 3/46 N 

Q 

1/02 p 
9/00 R 





4$ffi¥9-318G42 




000005821 










(22)ftiHB 


^9^(1997)11^198 




^BE^n^m^Fi^iooe^ia 






(72) ^mm 










*ra»roiTt>c*pwioo6»a & v t^28 














(72) §mm 


as m 
































^^nKrtr^FWioowMft fe v T«l§ 














(74)tfmX 


#tt± Will «g (^2^) 











(54) f£/g|51BSa&6i 



(57) [SM] 

U fS¥^«i^T-ff -^-Id^ffl f T*— yuiff ^-ffi^ 
fcff -^El&ffl K'r*-/ui:gf*<0|IDI!l«:IWTTntttt« 



1/02 
9/00 




- 1 - 



1 1 - 1 5 O 3 7 1 



[IB** l ] «»<a«»E*MJ«ril;t, ttft ^rEISJf 
± IE fS ^E^/8 tf r * — /u k m W-ft \z m iE««6a9 1$ £ IS 

> tr— ^ v * i: mmmz —a * ir?t - t & wm t -t s * 
»** i iwEfcoawBEBsiRo . 

[»*«3] ±E2E»iftWtt;6*, ±EfHHE*MJlf 

-biaesttK^wtt-O'fcr-yv^^, -hE«-s§-Ei»<z> 

^t/cCi it5il*S l tc:E*c<£>#WBI§]&£ 

So 

[R#«4j _blSff ^EIS/Bb'T*-/^ ±ER*£ 

«k-t-5lt*ii3ic:|5tt^^JiIlIKS«o 
[»*«5I '±EM»Jfti*ttd«. ±EPJtttt»ifi« 

(" ■ vtr-^>^t3IW»tc-a-t-5J:5tc, _bER 

S^ltlfe^^^. ±ffifs-§-EJ6fflfcrr^-/ui:^S^o 
-MJctttt, rt>o, ±Effi#»ift8«*«r, ±E»5-EiR 
ffl fcTT *-yu £ ±ER&^iffi^<$<t (on k feWijlztZ 
itfcr £ Sr»»4: t5»*9 1 fcEi£<D^/f [Hig&Sfe 
IIS#jg6l -LEfi-S-EiSffl t'T^-/ui:±ERtt^ 
»ift«*£<7?yij;^ ±E«:R»Jft««W, PHMKEKS 

[»#«7] ±Effitt««fi**^, ±K«*E*»/Bf 
T^-yU^ ±ERtt^ife»f£<t<^iJ<D, pfiffliJKEfiS 
tlfc C <t *»» t i-5 5 trE@CO#® HSSgfc 

[»*«8] ±EM»JffiW»:as. ±E»*Ej»ffltr 

1#tt^>t e -y^^i^^^-a-r^ ± ±E« 
^E»ffl^T*-/i^t±Eniatt»JftWfrtoHI«SrK 
^Lfcw t Sr»at-t-Slf*3Si iwE«c<7?^/BI3KS 



[»**9 ] ±ERWf*»JfiW*cHSixfcaeo» 
4: i"S »#* 8 «cE*<D*«EI»*«o 

«»wtw»«t e ntz z t «:#« k-tzm^m 8 ICE«*> 

[IS*rl i i ] a»<o±E»^-Ei»ffl i^T*-/^ 
BSlSLfcKS^-ESiflHtfr^ — /uffiJS: — mt L . HiZ2<?) 

Eff-^ESSffl^T* — /KOfflfflfciERISttlSieiSftc^ 
15 [0 0 0 1] 

20 [ 0 0 0 2 ] 

Mz. fs-^ES^afiiSB^Sr^tffS-S-ElftJiSrStS^W 
ffil:Ml, CtLfb^ff-^E^^Off ^-E^ (HT, 
rff^-i^j msr«-g-Eitaffltrr*-/u-e 

Mik. K*«ft:twf*^, mffi«wjgfig$nfcft-5-E»rat- 

^S^a^h — «*E*6B(l^»ltfi/l*fctt«K 

5 & 12: f 1 5 r k lz X V &5ik L X ^ fc 0 

30 [0 0 0 3] 

$r^v^c7 :: -^IS^{z^v>T > #«-S-E*fc»«E-t-5fS 

35 *3 «t 0«fa #Ei» k ft ^EitSffl f7 /u <b 0»ttSB *3 

ti¥5- 2 0 6 6 7 8-§-^«"C(i, fS^E^ 
m t'T^»/UC0/liat3 5i^_bO^±tf!^/U— t^ — /u*fcfi 

40 ^if'j:^, m^mm^r^—^(om^^^—y> 

yu-^-yuS: 5 U±.mf&-tZ> Z k ^ pl^-efcifc A, 
. ft ^Elftffl yK7?i«®ft?BfigJw|5ilSL^*> 9 , #J| 

fc. -t*-c, B*4«ig-efs*E«ffltrr^ 

mzmm-fzzkz&ftk-tz* 

[0 0 0 4] 
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^§3^ 1 1— 150371 



^ H-^^SrKit-rSt k fed* «:Ri£iftaSflE* 

fco 

[0005] gp^, m&^mmzmmzm 

x. . §£{f ^-£jg|/i ffi * ft 4§-E*lffl t7^^i:J;oT$ 

^4«¥ff(wSie«ifi**S:H:*t. ±E« ^lEIiffl fcTT 
<t ±E^iE4gite>g* <b lz J: o s n seafeifc 

£ ix 5 ff-^Id^cof^i^ > t°- ^ > * t 

J; 9 lz % ±lE«tt»«fi**i:±SE«^'E»fflfcrT 

#<7){£K^i;: J: 9 ffi-ft $ it 5 r k & "C* # -5 /* v ^-51 

9. ff^-iE^ t'TAh— *\<><r>mtiE.<< >t°- y>-*<Dmm 

ft ^-Id^fflt'T^:— j\s<Dm^ yt°- ^> 

[0 0 0 7] *fc, ±E*B:»ift«fta«, ± 

±E{f -5§-IE£S<o4#t£^ >tf— y^^irHKW 



-y>^fz, #«is]Ba«oEi»^]t«fiin«-efc9. ft 
»E»fflfcfr*-/biz»L-ctea>fs*EI»fflb r r*-/u 
(oiK^5/>/^ j*. ft ^-lESffl t'T*— 

05 E»fflK r r^-yu^ib3f^(oraiB-C?Kfi8-r5^ <tMJ;o 

[0 0 0 8] ±Eff ^-Eiftffl b'T* — i % ±ERt£#t 

ft ^-EJSfflfc'T*— /i-mco? h—tzmmzm 

15 na*t»fl6«(*:<75ftS:«'>$-tt % ft ^-lE^ffl bT 

[0 0 0 9] ±IESiS«lfia»frd5 % ± 

20 ^^>b e "^^^tll®Wiw---S:i--5i: 9t", ±fER 
a«^lti2^»^, ±E»»E*lfflfcrr7h-yui:*s:*»o 

»tfcr t Sr»t i: t5#IHIKaS-etfc5 0 
25 Jg-efi. Stt»iftill[*4:fS-^EiSlfflfcrT^-/ui: 
^OSggf. «tt»«B*ft:(75*trJ:f9<t*Ejt»ffltrr*--/u 

30 [0 0 10] ±Eff -^ESSflBfT*— /ut±Ent£tt» 

35 «)«*^r«i:i«o 

[0 0 1 1 ] ±E«^-Elftffl C7 

40 (§*Ei»ffl^r*-/ua5iaiea«^sprsBi:45 0 

[0 0 12] Sfc, *^P^fi, ±ESia»lfi«»:rfS, _b 

±Eff^IEii£<7)$H£^ yt-yy^ i 
45 ^ftttlw— J: 9}-, ±Eff-9-E»ffltfr^— yu<b 
±E R fif co nffi *■ L -fc C t £* »» t-r 

9, ff-?-E4Sffl t'7,t-/^, ftii <n m^-Emm r ^ — 

50 i&^^tff-^IE^ffit'T^-yuirCOgggi^ag^ic^i- 
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ftffiW- 1 1 - 1 5 O 3 7 1 



>-**Mi$i. ft ^&t&t<nfeffcn\z%>\j%m&<<< >tr 

- ^fi^&EI 5 * t frffm k 3 frh Xh 5 0 
[0 0 13] ±IERfS««*a91*iciaSlifcS«^Ka 

tt»lfi«*t{f ■S-iaiSfflK'r^ — /ui:<olEI8S:/h$ < i* 

f' , [0 0 15] 1Sft<?5±Eff#iE«lfflt^r*— Ht« 

^ l i m <r> 71 ,£ Of£K ' * * IEB $ ft , ±E ft 
■§-iE»fflirr*-yK75jailJc±|ERia[ttS!JftW«c^K(t 
5)iifctwtfcottS^ B rtv^SEBtcj; ■? . ff-^rfE 
t'T *-yu ^ft^icIEBi" 5 r <k #Wt£ <k # 5 rt» ?> 

[0 0 16] 

ffiHw?5^S*«[HlKSS(wO^-C, Ell Sr#fiBLTK 
BJ-f-^o HIl (a) fi, ^JllHlKSffi<?5±ffi|g|-Cfc9 % 

mi (b) ti, i-r jc*3tt«»fffiBi-e*)5o Elites 

ftTi^o l o 3ti,. mfoi o 6^HiiUrS: 

tfbft/cff -5§-IEI£fflfc'T*-/n o licj: 0SiMc»jBE 
f ' SftTl^So 1 0 2»iSE»lfi««cT*fc9, *HJ(£<7)?g 

sgfr 1 0 2(i, ff-^Id^ffl h'T^-yui 0 1 <k#faL 

isaftffltrrxh— /n o i left tiSi Mafias tl^r^ie 
StWifcSJ: 9ieffM$ftTi^ 0 **if£<z>7KJ6 l T 
fi, tfr*-/u l o 1 tWi^WiVbMfc l 0 2 

zzkizxv , m^iimm t'r*-^ 1 o 1 co#tt-r > 
e-yv^sr, m^umi o 3 ^wtS'f ;mc 

[ooi7] &ie, mm<Dmm 1 ieiis^ 

<7>S!itX*il£rtftWi-5 0 Si*, ^^>-«t^£^7f £ir 

v^jej: ^JtjDZLSrmv fa -^-lE^ffl fcfT*— /u<k« 
*t»*«*S:?Brici-§ffi|lie5taSr?gfiS:L, e^ytglSie 
^Stt^-* H«:3£*bTff*iEj||ffl^r^-/H 0 1 
*J«t^K#c»flfian*l 0 2S:»figi-s 0 ^u^y 
l o 6<75rS]ffite, [^®£&ft:Lfc£8?I£:fi-te. S 



05 fiizm&flz'rrov Hie, y^yv if <r>Wim(r>m%i: . — 
- SMtx 7 fy^<-^-iy^t^: <kie J: 9 % (f 
^■Emm ±'7*-ji> 1 0 1 <kS«Wle»«*ftfcfg-^IE 
ffil 0 3/i5j^ffiic?gfigSftfc#JgiH]KS«^»?>ft-5 0 . 

^y^>?Lxm%-WMSkz:Mi8LlrZ>Z-k\z& V % miz^ 

i5 [0018] *sit£<75^fls i xn. m^-smm ¥7*— 
/Uresis 2 o o ju m, yi/^y^SKioe^jtit 

T, fS-^iEISffltrr^— yui 0 1 i^lE^ife^»:i 0 2 
<k ^SEgt^r 140 M mH, ^lE^m?^^ 10 2 cO*Iw 
20 Sr4 0 0/imEA±fci-§- <bJz«fc9, ft ^-lE^ffl t:'T ^ 
— /i- 1 0 1 co%rVk«{ 5 0 Q^f^I 

[0019] SI 2 (3:, El l [z^-rnM^mm 1 
0«itiC*5l^-C, ff*iB*lffl f7*- /H 0 1 illg 
25 ±te?S* 10 2k (OWM d ^ 1 4 0 & mX—7£(DmSC0, 
m\E&Wl>g{£ 1 0 2 CQ^wkff -^-Id^ffi b'7*-/b 1 0 
1 (Om.&r k<Dtt:k^ it ^-lE^fflt'T^-yUi 0 1 <75# 
tt^^tr—^v^t<oB8«**i-o Bl2^e>K?>^>tJ; 

30 i o i <om& r o 2 fsw_b-e*>fttf , m^Eimm v 

T^-/H 0 1 COij#tt-f >t 0 -yv^5r, 1. 2 Z 0I ^ 

6-^fEZ 01 {ci5-d<ffi<lri-ac t^s-c#, ^tt^rv-e 

35 r $:2J^±ki-5^ki- e J:9, ff -?-IE^ 1 0 3 <DW\t-f 

km ^-Emm ^7*—^ 101 <n^^ >- 

Jt5ff %-&<D%iM$: Z k fr~zimkteZ> 0 

[0 0 2 0] HI 2 -Cti, ff -^-lE^ffl tf r ^-/u lOlt 
40 SlE^lffi^fc 10 2k <7}£§Bt d^l40/i mT'— ^(O® 

d Srffift$-frfc»-&H % 1110(75^9^^^0 El 10 

m 1 lw^i-HJS<7)^ftg 1 (CA^5«iSiwioi^-C, S 
lElg^f£ 1 0 2 <7)tlw^ 8 0 0^ mX—7£<Dm&<D, 

45 SiffS!ifi«ff<k»*iai»fflfr^— yn o 1 k^gggid 

<kff ^-lE^t'T^ — 1 0 1 <D\£'&r k<Dt£d/ r 

ff ^-iE^ffl trr*— /n o i<D«M4>f yt- 
t^B8»Sr*i" a Ell 0^e>B^e>^<cJ:"5i-. ff^IE^ 

50 *tft ^-fEigUBfc'T*-^! 0 1 ir<^8EKd^*# < ta 



- 4 - 



4$^^ 1 1 - 1 5 0 3 7 1 



^>;Mi:*:S<*4 0 SiE^iffi>gffc 1 0 2 ogw 

^8 0 0 u m-^t\ ft ^Ej»/H t'T*— ;K7)Igd^ 

Sfiftlffffc 1 0 2 ircogggfli, 1 0 0 n mfrb 1 6 0 a m 

[0 0 2 1 J U±.<nm.mfrhWhf)^££ o\Z^ *|£*£<7} 
J»IB«w^^5#«[sJgSS«-eii. Igtt^ift^^l 0 2£ 
ft ^ElSffl fc'T*— yn 0 1 i: ¥-'fr\Z^ /^oFir/ECOggii 
£[^TTt2f73 ~ ff^Ei»/B£ p T*--/ui 0 

1 0 1 <kff-§-ESU 0-3<^SttSB*3ioi^r. ff-^E^ffl 
f7*-/n o 1 w»tt>f yf-^i, ft-SHEHi 

9. »ttSB(ziot7 5ff ^&^Rift£fg;M£ir5 r ir^Spf 
f££&5 Q Sfc, w/ r 2 J^±^t5 Z^izi:^ ff 
fc'T*— /n 0 1 <D!|#te-f yt- 

■§-ESffl tr r*— 1 0 1 <owMt>\2 00 u mco^mm 
S«««**i0 2^ «*E«*ffltrr* 

-/H 0 1 ^S#t^ife^f$:i 0 2 <hO£§g|l 4 0 /z mCO 
3fS^±</^g£Wi-5^ £ izj; 9 , f§-*HEi6 l o 3 <k fi 

^^drnfcff^-ia^ffl t'r^-yui o i &m%mz%m 

t5:t^igi4i 0 S«}£ife«f$: 1 0 2I±, 

fi*Ei»fflfcrT*-yn o 1 1 ra«<o«ifixa-e»*i- 
5:i«#5fcft t ^5««»«fi3»flci 0 2 SrKft 

('"' Elft/fltfT* — /n 0 1 coifftt-rvt 0 — yv^irff ^-E 

J:5l:»^S«:t^ff4U^„ [Hi l \z s #14^^ 

t^F^5:/Tto Ell 1 fahOfthfrfeX o \z % frfrZtt 

^o. 8-i. 2<Dmm\z-rz>zt\z£>o^ siti^i 

*S^r, AWffi<^tBH<7? l/i 0WTt-t"5w<t^'5rfi6i: 

[0022] mm<Dnm 2 . *3tw<nnm<nmm 2 

^S#JB[£lK£S(coi^T, IS!3*#fiSL3i^f>KeBf 
5 0 El 3 (a) #8 l38S«<a±ffiig-e*>?) , HI 3 

(b) fi % in — in' izfcftawffiia-efcSo si*, m 

1 <kl?]— ??-5§-f*, f^-^fcfiffiiagff^^U 104 
It, 1 0 6(zSiE^f^iZ, fi-g-Ej»ffl fT^-yui 

0 \\zw<ikt£%£o\zn\7hfttz.wmmgm§fcx~fo 

1 , nt£«lfilfi«ff 1 0 4 <7>K^ 1S10 6 <7?it^m 
T*— /U 1 0 1 <!; RtttKSifc^fr 1 0 4 <h <7D^O£E§f<75 



^/^^M^HgT'fo5o z<Mzito % ff ^-EjRffltfT*— /u 
1 0 1 ^Rtt#tSiffij9^1 0 4 ia>SEB*£ffc£l*:5z 
irdJ: 9* ff ^El*ffl t'T*-/u i o 1 (Dt&'&J 
^^ffiftSit, ff-S-Elfti 0 3<o#tt-r y> 

05 

[0 0 2 3] **Sa<DJg<fi-efi, ff -^EiSfil fc'T*— /u 
fllt2 0 0/imt'fc9 l 1 0 6<SDtfcR«sp,fctt;8 

K^tt, 5£<*3. 5ii. o xh% 0 z<o^m. ff^-E 
10 »ffltfr^— 0 l tR*Stt»iS«(*:i 0 4 iogEBt 
£6 5^m^t5:^:i;^ ff -S-ES8 tfT * — ;u l o 

ibji:&w=-c\ {f^E»/H trr*--/u 1 oi^Rtt 
tt»flfi2S»l 0 4 <k<o!EBt<o^S:*& < L % 15 0^ 
15 m. 3 0 0 u mbirZ> Z k'<Z& V % ff -^-EIS '=r'T /U 
l 0 l<?)^yt-^y^$r75Q 4 lOOQ^^fk 

[0 0 2 4] £X±<^ttW/^ibKib^»>i<t ^USSO 

20 ^— /HOl^H^, IS l 0 6 ^Mt^io j: (/iga^ 
J; *9*/t$ix5ff *E^ffl trr^— 10 1 
yt-yy^^r, ff -§-E»ffl fcfr ^— /H o l t f^^S 
<nm.Wi&m-r % Rtt^itii^ft: 1 0 4 *fS ^-E»ffl t'7 

^-/n o i twmz^ 7)^mm(D&m&mx xtzn z 

^-^1 0 1 irff-^-E^l 0 3 ^fg^^ioi^T, ff-^- 

Elftfflt'r*— o io»tt>f 
EIHl 0 3<75»tt-f vtf— ^>^tcS-&$it5C<k^-5l 
30 ffiifcSo' ff-5-EISffl tr'T^-yn o l biB 

flr&mi 0 3 0)»jtt»^SoJt5«^tt^S#*(£«$* 

Swt^^riEi*5 0 *fc, natt»«*#io4ii 1 
fs-s-E*ffl^r*-/n o 1 1 mm<Dm&i:&xBf$,^- 

SCt35S-C*5fc«), WP)tttt»««*10 2S:S 
35 tt5Ci:^J:5K3g=^ hco±#(i*±L<cv^ (Si, ff 
^Eif t'7*-yH 0 1 (Omt&'ilsV—tfl/^tfL, ff 
^ElSffl fc'T^ — /n o 1 (bff-^-E^l 0 3 b<F>¥fWL<< 
^V—y^xoikt&O. 8/5>e>l. 2 <b*5J:3{z-t-5 

40 [oo25] mm<D&m 3 . ^mcDmm^mm 3 tea* 

tm—VmrlL lffl-Sfc«±tBS«glf«r*L, Sfc, 10 
5ti»lfifflE«S*^i"o *Hffio??gflST*li, -biEHlfi^ 
45 " ff^S 2 (C^L/cff -^Id^ffl tr'T*— /U 1 0 lioJ:t/Rt£ 

— A' lOlt Rtt««16««c l04t 5rM(7)^lt J E 
Hi-^-tiwJ: «9. (f^E^t'7*-/H0l(7)#tt 
50 -Y v^-^^^f^-t^ ff-^-E^l O 3<D%fftL4ls 
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¥rffi¥- 1 1 - 1 5 O 3 7 1 



V—y>xt&&$tiZ>zbtf*I1&ktiZ 9 *fc. Rft 
ife*gffc i o 2 ix, mmirns^&»m fcTT*-/u 1 

EH/BbfT* — /H 0 1 Rfl^n* h — ^^Kih-T^^ 
[0 0 2 6] ^H££<D 

0 1 ^S^r^idBi-Q ^ ir/1^^,t /co 0 ^fc. ff 
^-iSISffl err*— i o i ye- ^v^^ft: 

£it3fc^<DR*£^ifc^#l o 4 Sr. BHS-t-afS-SHE 
»fflf7*-/n 0 1^**1-5* t(c J: 9. Rttttffi 
ifi«fls: l 0 4<OiSc*r^6-r^ , ff ^lE^ffl t'T 

1 0 1 wS5^*fk^pjfig 4 ! : / <C 5 o 
[0 0 2 7] HJSoflgffiU. **B^<7)||Jfi<7??gfli4tC^ 

£ Q 12 5 fx, ^/i[HlBS*E^±ffiia"C*)9, 12*, 12 1 
«t 9 ff -^IEIS/3 f7*-yi/ 1 0 1 <t RttttigifeaStfr 

104^, m^mm^mxx , &mz^ —m%k±.\zwt 

ft<biv W\z % f§-S-iE»fflf T*— yn 0 1 £Rt£#t® 
iffiagffl 0 4co^^i^^^]f 5<t 9tw, Efr^fHRlSrlH 

ESgajg-en ff *E«l/fJ^T*— o 1 £Rft#ttg 

±te^* i o 4 £ '^eat, ^xmn^mm f7^-/n 

0 1 t 1 0 2 £<7>BE«<0K*fcSffc£*5 

^Tii, ff ^EUS/Btrr*— /n o i £«tt«±ffi?gft:i 
0 2 £ cogEBtas, ft -S§-E*/B fc'T*-/u i o l coi(#tt-r 

—A" 10lt Rt£4fc»ift«# 1 0 4 £ CDffi«<^|B»li/Jx 

9 , i-m-Mmm fr*-^ i o i <z>*M4^ > 

&ft ^Ei»o4#t£>f >- e-yy^ £^$-tt5 £ a? -si 

t'T* — o 1 <k tE*t»«fi** l 0 2 £<75ggBiSrii^ 

Wt-f >tf-^v^«r0fa^HIi-1-5r£^-e^, ff^- 
E»ffltr7*-yn 0 1 tRft«iS«*l 0 4 tcoSg 

ff ^ElSffi fcTT * — vu 1 0 1 OMlcRffi:R»ift3J# 1 0 
4^Kfj^iXTl^7t^, ff ^E«fflt'7^-/H 0 1 
WoHEBtS:S< Lfc^otk fI-§-E*Ufl ITT* 

/ui o i o#tt-r >h°— y>x<nm&&my 

<b, ff ^EitftffltfT* — /H 0 1 F^OSE@t^^< -r^Cl 



ff*E»ffl fc^7$-;H 0 1 ^K^f« 
[0 0 2 8] U±<ot&Wfr<bWbfrtj:j:o\z % *3SJS<z> 

j&mzt>*t>*z>&mm i &mQL-e\±* te^&m 1 o 3<d^ 

0 1 SrHftKlcEfi^"^ b&fimtttZo B8« 
■*-SfS-S-E«fflfcrr^-/n o i # % R{£#tSiffi?gf£ 1 
0 4Sr*Wi--5w£JwJ:9, Htttt»JfiW» 1 0 4 <D» 

10 [oo2 9] ^mtomms. *ftm<nnti&<oitm5izfi> 

/i>3#/f SSg^fSSdo^T, 12 6 &#fiH L/^/r^!^0J-r 
£ 0 12 6 fx, ^)ilHlKSffi<0±ml2i?fcf9, [2*, [2 1 

7^4 -en mikmm^i o 2<7>jtiMi;:<7^ff-^Ei& 

15 ffl fc'T*-vU 1 0 1 £ Rtt«»lfi2»fle 1 0 4 om*&rt 
*Hig^?KI|8tc^^5#Jl(5]KSffi-e(±, [2 
6 (^-f-£ 0 2C0rSffpiJi-ff-^I£^ 

ffl b'T 1 0 1 t Rt£4ft»lfi»tt: 1 0 4 <Oj\\%:WLrt 

20 ff-S-EI6ffl^r^-/n o i £ffi*t»ift««:i o 2 

1 0 1 <7)i&t£-r y^^^ff -^IE^(75# 

«-^E»ffl tT^n 0 l^tt>fyt 0 -/y^(7)S 
25 -&Srl2 9*^?> 4 ff ^lE^^b'T^— yui 0 1 Pol^SEBI 

2 Sr, ^coffifl'J^tSitTtff ^-lE^ffi tfT 7^— yu 10 1^ 

»-s-E« i o 3^it#tt-r >t°-y>^£ 
S^^<bttfcff-^IE^fflfc:"r^-/n o i mizmgj 
30 af^EHi-Sw£^^lffii:*So 

[oo3o] mm<nBm 6 . *«w^njtecojKjs 6 

^5#iHlSSfil:o^t, 12 6 S:#RgL?tc^?3lftM-f 
5o 12 6 (a) li, #@[£l^S«^±ffil2, 12 6 (b) 

vn-vir ^*5Jt5wasi2-e*)9, 12*. aitra 

35. — IB-*fctt»^B3rSr^i-« *H*a5?BJB-e 
(i, 12 7 (a) iZ^i~X 1 iC N HJfi<75fl?||i3«w^^5ff 

^■Ei»ffl trr^— /u 1 0 1 t Rtt#t«i6«* 1 0 4k<n 
&\<Dmm\z^ 1 0 2^sf5e<75His8*iB-c 

r, ^^pfftzEKsnT^io A^5«itr-f±, 

40 1 0 6 m$5X\ fS*E* 1 0 3 t 10 2^ 

£^1-5»-&as*£i-£0>-C\ I2 7 (b) ^^-r J: 9 

Stt»«EW*l 0 2li»«rt«fB«crtKSii5 <> CCD 
<t9*«5tfi. EI 7 (b) {w^-TJ; 3 Jc, iffil06|r- 

#»ftLr, *-rrtSBW2««cstt»jft»*i o 2*5* 

45 t/ff-^-IE^t'T^-yH 0 1 £f£Si Lfcgi::, r^jEJC 

Ii:SK^aiL, fi-S-Eitftffl b'r^-yn o ifcj;t/ 
»^E»l 0 3 SrflgjSL-CfEfit-t-So 

10 2H ff ^-E4» i o 3 t^mL^^mx. mmz 
m&£-£xt>frziz?tei<\ fdico^ffio^ftsiz^t 

50 T t> , l 0 2 ^rS>K 1 0 6 rtSBicrtiK-r S 
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[oo3 i] #^is<ojKi&cfcir»Ti3. iitznfe<D&m 
4tmmiz. m fr*—7n o i 'tmvtms&m 

Eia^ti^ £ g-g- $ -tr 5 - t & x # o 

A, «-5HE«Hffl b'T*-/H 0 1 C04#te>f >fc*—^>>i 
Srfifr^Offil:: Loo, ff ^-ESIffl t:*T* — /H 0UP3 

teift£o R»^5»^Ej»/S^r*--/ui o i 

■s-iEafflt'r^— /n o i m<n$£mz&< Ltzm^x-fc 

oXhs ft ^-ESffl tfT^ — 0 1 T$<D$ h — ^ 

r*— /u i o i <^!(#tt-r ^e— ^^^(ofi-^s-ia!? /j:^ 

ir"^prsgi:^9 % ff^-IE^fflb'T^-yH 0 1 <E>ai«fi 
[0 0 3 2] MM<nffim 7 . jfc&m<DM1&<oB1& 7 \zfr 
3 0 iHl 8 (a) (i, ^JHHSSXffiOiffiEL B| 8 (b) 

T*(±, HI 8 (a) tc^-ri^ic, gH»iftigf4i:;5S % ff^- 
ESUH^T*— /H 0 1 Srf^i: LTff ^EiSffl^T* 

— /h o i ^/gia^^^iatpj: ?\z % wmvtmwimfci 

0 7 t ltM$iXTt^ 0 .^»5ntBf«»lfi3»(t 1 0 

h£3tigi"3 d k\z£ DMt5 ^ t^-C#5o 

f»tt«flfi«#l 0 7 <kif-5§-Ei»l 0 3 5St5fci!), R 
1»:R»iffi»gftl 0 7 is J: LFSSl|fiffliaj» l 0 5(1, *l«>i& 

JrlS^S£<7)^f© 6 £ 1 0 6 Sr#S«igt f 

tt. Si£»ift*«tt5. ff^EI6fflfcr7*— a-i 0 l 

-fr t Lxn«tttc:«iasriatf niar*»«s««c 1 o 7 

Emmfrt>5t± i <zmm£t%zzkktez> Q u^t> % r^j 

10 711 1 0 6 CDf*jgI5CD, Jt«WffiS 

ttttf6n^i\ s^:, nflftt»««*io7wtgS' 

ig^iitiR^ - 9 , ff ^Elftffl fc'7 ^-/H 0 

ff *e*i/h trr^— /u i o i bm mm i o z<nmm& 

t*So ft-^E»ffl t'T^- vn 0 1 r 

1Bf:R«iSSB# 1 0 7 ScHSixfcSJate 10 8H, m&Li 

o 6 $:mf&-t%mm i fcx&>z>f)K mz s av^sa^* 



7cDB;@£/h$ < 7-3 - ir^-c#. iEJwKafS}-{f #-ia 

05 ItSCi^igt/iS. £7t, PJISI*«lf6«#l 0 7 
{cfflSixfcft ^-ie»ffl trr^— vn 0 1 ^r. Sffil o 6 

i-is&ff^^-si&'&iwti. si s (b) {z^-tmmmmm 

1 0 5<wJ:9B»-r5n««»iBi»«ci 0 7 (SJ 

io nfai#cffiit6«*i o 7*cia^n^iff§-iES*ffl^r* 

Stt»lft«fls: 1 0 7 JlH^ixfcff ^-lE^ffl f7*-/b 1 
0 13:, mWL l 0 eizMffc-tzmittt* (H9Jc^-rJ:9 
*TM.^wffiEiwff-§-iE»fflfcrr^— /n o l £IES 

[0 0 3 3] «±o?HW^^P)^«):5i:, ^Hffio 

mm7 \zfafr%&m\Ei , mmmzte^xi±, nm^mm^ 

20 *1 0 7{ZH*nfcff^Ejj9fflfcfT^ — /H 0 1 ^rffl^ 
<h(' J: <9 , ff^-IE^l 0 3(0«rtt>T vt-^t 

fi^^irnfcft^-ffiiftffl^r^— /n o i zm&mzM 

^(cJSH^<bilfR$n/i:fi-S-Eiafflli'r^-/n 0 1 3r 
25 *Ji0KStErt^fi£.lc^fafiicff^-t-5 z ir fsifigi:* 
1^1, M^f i 1 - 7 #jfl£l£§S4£i: LtT 5 

*§nt^5«ifflajj69*s:ffl^tt)i5i«^afti# 

[0 0 3 4] 

£gBI^[!S-cri3:(7^r ti:J: 0 , ft -^IE;£Sffl t'T*-/u 

40 miR-tzztizx*) % mmmmt'T*-/i'km^mm 

45 [0 0 3 5] ^7t. ff-S-E»fflcfr* — /UtRtt^tffiifi 

iftStifcl:. P3tttt**W»:tt, B«-*-5»*E*fc 
50 ffl^T^— /up]±<DM{C^-fEH$nTl^fc*!>, W» 
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[00 3 6] *fc. «tt»ifi*»:oJirffl!L SfcliffiflB 

WIST-, 3JS*w-JIKceit-*-5Zi:^J:9. ft -^iftSffl 05 
VT*-/\,bm&ft&t!&&#b<omm$:'hZ< LToFJr 

[0 0 3 7] = fg-SHE»ffl ifT/ft— /u&-ffltrHtgf4fc 

[igi] (a) . *Km<ont&<DBi&nzfrfrZ)g>m 20 

(b) i-r tzjoft^ffsmx-fe^o 

[02] *«pjoms^^ffii ic^^s^aiHiKSffi 

/TLfcStfcSo 25 
[0 3] (a) *ftl9i<nM1&<D&1&2\Zf>*f>*%&m 



(b) II — II' {cfct7-5lffffi0T-fc-5 o 
[0 4 1 **?«wl61g<0JBflg3{wd^5#JBlH]BSS 
<7}-hS0T-£>5 o 

[0 5 ] &&$i<Dnfe<Dj&i&4izfi*frZ) &m®&m& 
[0 6 ] fc$£m<nnfa<nBm 5 izav^s ^gEiBSffi 

[0 7] (a) *^^coHteO^Sg6i'/iv^-5^g 
.(b) vii— vii* i^fcf7^ifrS0T^^ Q 

[0 8] (a) *&w<onfe<Dmi&i \zfrfoz>&m 

Is]K*ffi^±DBB|-C*)5o 
(b) Vlll-Vlir (Ciof75lff®0T-&Oo 

[09 ] *&m<nmfo<r>Bi& 7 tca^sisa^fs -^-la 

ggffl f r /u«:Wrs#iB[H]KSlE<7?±ffiEI-e&So. 

[0 10] Sit»4ftW*4:«*iai»fflfcrr*-/ui:0 
M^SEBtd ft ^-Id^ fc' T * — /u CO Eg r t <OJt d/ r 

[011] »tt>r ^e— ^v^^jtt", 

1 0 1 fJ-^-EH/H h'T* — vu, 10 2 

is, 103 m^-mm. 1 o 4 
5 Sitfifflia^, i o 6 mm 
*t\ i o 8 mm&o 



ntt«»«s«», i o 
i o 7 n«tt»is» 



[0i] 



[02] 
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[08 ] 



(a) 
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